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(57) Abstract: A medicinal composition having antagonistic 
activity against a CRTH2 receptor; and a novel compound. The 
medicinal composition contains as an active ingredient a com- 
pound represented by the formula (I): (I) (wherein R 1 , R 2 , R 3 , 
and R 4 each independently is hydrogen, halogeno, etc.; Y is hy- 
drogen, alkyl, alkenyl, etc.; Ar is optionally substituted aryl or 
optionally substituted heteroaryl; n is an integer of 1 to 3; and 
m is 0 or 1), a prodrug thereof, a pharmaceutically acceptable 
salt of either, or a solvate of any of these. The composition is 
used as a CRTH2 receptor antagonist. 
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[5£eK R 1 , R 2 > R 3 & £ l>* R Mi ^ ft ^ ft J* £ L T 7.k ift . j\ D >f > *g ; Y Ht 

fe^nT^t^ctV^fDT'J-^; n tt 1 ~ 3©SE«S[;*5J:VnittO g; £ f± 1 ] 
T-^^n^-fb-^-^s -€-©7*DK^y^x -€-n ®^3ig±fF^£ ft£ i& S fe (i ^ ft 
&©S«t»fc*taiS^J:Lt§tt-5CRTH2 § § ffc *g St 30 i: Itffflt^ 
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mmm 

P GD 2 ^m^tfiM 

5 i&mfrm 

*iB^(i, CRTH2 S^ttteinljffl t Itf f t SglllSli) ilFC RTH 
10 7DX^7>^>D 2 (PGD 2 ) & , 77+F>»*6PQG,, PGH 2 

c &^xi±sk>^mmMmmftm, mm^^mmcoum, & m © i£ m £ ^ a m. 

Hfet'ti^bTU'SC: (Pharmacol. Rev. (1994) 46, 205- 

20 SlfC^I /6 s W O 98/25915 W O 01/66520 N WO01/79169 ^ C IB £ tl X ^ & 0 
b*>U, D P g:^#©3giRl^#llJ^t?fe § B W- 2 4 5 C (± , PGD,CJ:4 

§: ^ -f* ^ # & f * ^ A S ^BU «t D £ tlT U fe (J. Immunol. (1992) 148, 

3536-3542; Invest. Ophthalmol. Vis. Sci. (1990) 31, 138-146. Br. J. Pharmacol. 
25 (1985) 85, 367-375; J. Pharmacol. Exp. Ther. (1995) 275, 611-617 ^) 0 MtS. 
\Zf£ \) „ CRTH2 PGD 2 ©|2 ©ggftt fe £) s PGD 2 Bi 

UW^ J®3£3*oa*3t *3SjSf -S C i: As^R^^tifc (J. Exp. Med. 
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(2001) 193, 255-261) 0 

£UtSflL'l\MMMffl MM t l, XmfflVE 62-198659^ 3-151360, #^^4- 

234846, 4-257578, # H ¥ 8-245587, DE3909600 m K fBfs £ tlX V^ -£ a 

5 bfrb, P GD 2 ^^^f to^Tfi^<lBi$tlT^ft^o 

3; fz 3-(4-7 JV^T n 7 xr:;!/^ JV ^ > T 5. K )-l, 2,3,4-^ F5t|«n -9-#;WW 

2%, <fc HP © bttMUfe^ C *SWM¥ 7-175991, WO97/44031, 

#H¥ 11-10-6337, j3 «fc tf#W¥ 11-116477 fc, -Jr ^ * -f > W£. #P ftJ # ffl £ * 
10 1" 3 £ £ #s 4$ 01 ¥ 11-322600 I3*J $ tlT ^ 3 0 £ £> , K Yti P G D 2 £§ 

l^f JJKlfc^fUMIiJif SStc £>, DP lTPGD 3 gft 

f|s ffl & # S IT © & £ £ J. Allergy Clin. Immunol. (1992) 89, 1119- 

1126 {CfiBOs^nx O 3o bfrb, 1) PGD 2 ^liti (l^MK 

±)\Z^^X b U >§^#:C feg^t?) <T £;(Eur. J. Pharmacol. (1992) 

15 226, 149-156; Br. J. Pharmacol. (1991) 103, 1883-1888 etc.) , 2) DPf^ft 

cMt & $i *n e © if ^ © h n y-^^-^-y^mi^^iriih^m^ mm.omuwm^ 

itc J: (Int. Arch. Allergy Immunol. 1992, 98, 239-246) , 3 ) M fl$J DP § 
^-f*^irG^b^r%(i P GD aStSB^t^JKJ&BSttlfM bft^C i: (Br. J. Pharmacol. 
(1989) 96,291-300) <o tl X £ D , ±IB © fc* h D > ft * V > 

20 b s jts * w fpj bfe % ®x& d , MYb^-#?a s ia^^^ d p ^mw^iM^m^ 

& & ®X-\±fe\,^ b tlX^ & (Br. J. Pharmacol. (1989) 96, 291-300) 0 

*&s DP ^tbgS; ItSjRUSlt: CRTH2 4 ® CD i"b 

EP 1170594 izffimgtiX^Zo b^b, mik&m t &#g& ifittM^AX 

25 

# l§ # » , CRTH 2§§MSiJ: lTftIt5K*«J«»iJ:VCE 
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I ) A ( I ) : 




C0 2 H 



[5$ + ^ R 1 x R 2 s R 3 * «fc V R 4 fct* tL^timiL bt*is AD^f>, ;MHT 

A;v#dri>s ;v ^ ;i/ # =¥• 2/ * ^ ^ — ;i/ . g^^tit * £ !^r;i/dF- 
;k ftr v^t & J;vnt;i/^- — ;k ftx^-r $ .fc^s^ n t;v^;v, 

S^^ftT^-t^ct^T 1 ; — ;k ftx v>t % <fc v>7 ^ ;v^r ;k 5£ : - S (o) 

10 P R 5 (i^n P {* 0 ~ 2 ©Mifc ; R 5 1ST J]/ £fz&mm£ flX^X & «fc^7* 
V — ;]/) T!S?ti«S, 5S: : — N R 6 R 7 (5£4u R 6 :feJ;^RM±^ft^ft$!:u: 

bT2k^. Bi&^ftT^T&cfcuTD — ;k ff ftT i^t & J; ^ r 

15 t ;v # > ;i/ * — ;k Si^titiM* j:^7'J-;v^;i/*-;v, Hlfc^ft-ci^ 
Y{±7j<^s T^^e;i/s — ;k II £ ft r <^ t * J: v> y >; — ;i/ $ ft i±gi $ 

ArliSli^nT^Tl) il>7 'J — ;i/ £ » H & & ft T V* T $ il^f n7 D — 
20 ;i/ ; 

n « 1 ~ 3 comm. ; feiri 

m & o Sifeiii] -e ^ £ ft 34b -£r #k ?©7d ^eft 5> ©$£3l_t:fF^£ 

ft^,^^7c«^ft & ©$8i£#l4&&*8&J&#fc btttt§ CRTH 2 ^^1*^^ 
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$ fe tc ft , KTCI I ) -IX) CHt5o 
I I ) n # 2 -C m 0 *C zfc % I ) IB® CD g^lfi^fe 0 

ill) Y*»*iR* fe«7-;v^;i/^fe 5 I ) S I I ) IB « © E as *B 4&r o 
iv) r 1 , r 2 , r 3 as ck ifr 4 &ikm-e%> % I i I ) IB * © is 3111 j$ % o 

5 V ) Artf^D^V, r'J-j^^r^v 7iJ-;V7V\ ^ 5 1 n T 

y — ))/ x ;i/ # — >v N 7;vdr;i/-ei^$ti'r^t i &i:^^f nr y — jv t dp jv N 
tfl^lT^t * J:^7;v^i/>yt*^s r ;i/ * ;v * J: x*j\ d > t« m& & ft 

Ti^T % iu7 y ' — jvjpp} aiR$nsBftsc «fc o r i s £f± 2 ^3fK±gt$ 

;\n^f>, is J: r ;v * ;i/ ^ ) *&IJRS ft£ SiSt 1 S fctt 2 ^FJt KJ. _fc 
it§ ftT u^^f n7';-;i/tfe« I v) gB *fc © E 3SI *a $ 4& «, 

VI) S (I) : 



[5£t|> N R 2 . R 3 is cfct^R 4 & ^ ft ^ ft $5 a£ UT7j<Jft, 7\n^> N ;\D7 

ftx v^-t & £ u t y — ;k ftT & £ ^ ;v^;k 5£ : - s ( o ) 

20 P R 5 (5£tf. P« 0 ~ 2 ©HlgSj ; R 6 & i; fci Kifc & ft T ^ "t * ^ T 

y — ;i/ ) -C as $ ft 3 3* : — N R 6 R 7 ( Si * , R 6 £ «t V R 7 » * ft * ft M & 
UT7j<Jj^ TtI/^/K i& cF ft "£ I'* T <£> ^ 7" 'J — Sft^tlt l^t d; ^ 7 
7 jl/^^S fefi7 > >il') tS^nsS, SfeliS: - OR 8 (5JS R 8 (ilk jfi. 




(i) 
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r & £ <^ t 5 ;v ^ ;i/ x ;v * — ;v s ^ d t jv ;v ) -e 5^ £ ft £ ^ ; 

Ar&g$&£tlT^T£J;^7*U— ;V £ & Eft £ ft T U T & J; V^5^ n T U — 

* ; 

mtt 0 * 7c « 1 ] tiZlhtr^s ?®7n h'^ y ^\ J&tb CDi£3!£_tfF^£ 

ft 3 ^ £ & * ft £> © ^^*n ®o 

VII) R 1 , R 2 . R a j3J:VR 4 ^ 7 J<^ N Yi±T;V^;V. n 2 N *5 «fc m # 
0-CJ&4VI) SB ft cd 4b & m s ?©7D y ^\ ^ft & ©Mlil-tfF^^ft £iM 

* -^ft £> ©*jK«i®ro 

VI I I) VI) JfeliVl I) fB*6©Yb-£r#K ?®7 , nF7y^ ft 

IX) CRTH2fmSIJ:l-CSfflt^VI I I) 13*5 CD EIHifMfe „ 

X) I) |BfgcDYb-^%^S#1-§ £ &mWtb T % C R T H 2 S^flt f 

xi) c r t h 2 g§^*«H^t"**ia©?e*ffl*sa&»3i"i-sfeii><ON i ) ib 

<4 CD -fb tJ CD ^ ffl o 

fi* T R: # » W & # *1 fl& W 4 „ 

s e c — 7 5 s " ;V s tert— r/^K n - ^ > ^ ;K ^VOfJK n e o - ^ 



WO 03/097042 



PCT/JP03/06077 



>9-)V^ n-^s^riy;i/, 4 V ^ 5r i/ ))/ , n - ^ y )]/ N n - ^ ^ ^- ifi^lf ^> 
ft £ o £? £ b < & . Cl~C67^*^#|Stf&tl5, S6fc»$b<|i, CI 

~ c 3 t ;i/ =¥• ;v ifi^ if ft % o 

i/^pyntfjK s^nr/^K ^ n ^ ^ s^n^rr 

if % n %> o 

* fl§ JSH Sf * n b<y:ffi©ffllg£ffl^iirt>-B:-cffl^£>ft£ r^;v^v>j 



10 tli, fffiB r7;i/*;vj A> & ft * 2 Iffi © & <fb * 



15 



K fc? * b < fc* -> C 1 ~ C 3 T ;V dp V > *s ^ £> ft £ o 



^sjjifffl**. r r ;i/^F > =^> j fcbTfct. p< ^ u > v # * is m W^f £> 
# i$§ 8B * * s f l-e% b<{*#©ffl|gi:ll^-^ft-a:-cfflv^&ft^) ^jv^^jvj 



20 



fe &#;&!£© i fiffio^-fb* 



— :7 n ;k 2 - 7D^-jV, ^nbn;v N v^>f~;K ft * © ^ 5=- — ;V 
U < (is C 2 ~ C 4 r;i/^r-;i/* 3 -^{f 6 ft £ o 



25 



tf - ;v N 2 -7*Dtfr:;i/f ^^}ff,n§o Ift b<Hs C 2~C 67;^-^^ 
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l - t7f ;k 2 7>h'J & ft^,o b < fc* N 7 ^- 

S> ft 3 o 

#0J!$B1*eK b< «flij0fflggtm^-&£>-B-TJl^£>ft-S rr^;i/^p;i/j 

t ii N mm rr;i/^;i/j t hubB rr u - ;vj # 1 £ fcfci 2 w±Iibfefe © 

d ft £> ft qlfg&ikT ©<te@-Tffi$l b -5 Z> o 08 ^>i^K 7ix;vx 

10 ^> (MAI^ 2 -7x-;i/xf N 7i-;i/7nH;v ($|jt«\ 3 - ^ ^ 
-;v7d t;vi) N 1 - ± 7 ^ )V * 2-^7^- 

;V ^ 5=- 71/ ^ ) . 7>f'J^^f^ (^ijifi, 9-7>fiJjMfJVf) ^ # ^ ( ? 

t>ti% 0 £?£b<teu ^>^;k 2 - 7 ^ - ;i/ 31 ^ ;i/ s i-±y^)v^^-)v^ 2 
- ^ 7 5 s - ;v ^ ^ ;v *s ^ (j» ^ £ 0 $f,c^ib<ft^>i;;v, 2 - 7 x. =. ;v 
15 ;v a* # £ ti £ o 

— )]/ N 2 - ^ n U — ;i/ ) s b d U - ;i/ ( f J x. K . 3 - b n U — ;v ) N ^ 5. V 
Vf y - ;v ) N t: ^ y y - ;v ( ft £ « s 1 - \f =7 -J y y - 2 - b ^ U y 

-;v) , b ^ v u - ;v ( m X H s b 5 v*' y - ;i/ ) „ b ^ y ;v ( 0j a N b ^ y 
2-b^y^;i/) N b^^^-;i/ (fljjtfcfs 1 -b^5^^;H „ -f > K 

y - ;v (fd ^. s -f v -f > f u — ;v (^i £ >r v > f 
25 y s ;v ) N ^ ;v jjx y - ;v ( ^1 ^. « % 3 - =e ;v y =. )v ) ^ # ^ a e> 
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y — . tufa r #^#^«*ilSj ^ & b < &ffe©-\:r n r y i: nrfg&^- 

5 t^t©nrtti:{4IT|g^bd§o faxteu 1^ n y ;v (flxJl l 

- tr n »; 2 - tr n y ;w 3 - tr n y ;u) N 7 y ;i/ ($f x ii\ 2-7'J;k 3 

- ? y /l/) s fx- ;i/ fc£ N 2-^Ji-;i/ N 3 - f ;v) N -f ^ y ;v 

$1 x. « . 2-^^^'j;v, 4 - -f 5; y ;v) N \? 5 v y ;v (fa x « N 1 - t? 
v v" y ;k 3-if7V"ujv) N -f vf 7 V y ;v (#a x 3 - w vfjy y s 
10 V v -9- y ;v ( #g x a s 3 - ^ v 3r -y- s J y ;v ) s * -y- y y ;i/ ( 09 x « , 2 - 

3 - t° y y ;v N „ tf 9 y - )v ( $1 x « , 2 - tf ^ 

y = ^ "(0!*.fc^ 3-try^^-;v) N fh7!/'J^ ($lx&\ lH-f h 

15 7 v" y ;v ) N rt * -y- y y y y ;v ( #a x «\ 1 , 3 , 4 - a- ^ -y- y r v* y ;v ) N 9- 

a, 2 - w > k y p -;v x 6 - >f > j* y y - ;v ) s yf v ^ > k y & (.mz&s 2 

- -f v > f y ;v) s >r > f y ;i/ (#a x « N 1 - -r > 1* y ;k 2 - > f y ;k 
3 - -f > h y ;v ) s ofv'j^ (ix.11 3 - > ^ v y » ) . 7° y =. ;v cm 

20 . ( f!l ^ ^ 2 - y y x:;i/) N y dpy 

y;i/(fjx(±\ 3 --f v^F-y y ;v) ^ y ;v (^it« N 2-*;u N 5 - =¥- 
y y ;v ) s 7^7^x;v ( m x. (i s i-7^7^-;v) N ± 7 * y v — ;v ( fa x 

lis 2-7"7f 'J^-jV) , ^r^5x;i/ (^^a, 2-Jey^^;i/) s dp^V'y 
(#ax«\ 2-Jrt^J-^)^ ^>;'J-iK^^t 3 - > > J y , 
25 r^yy-;v (fjx^. 2-7r'J^-;v) > •ftfr^^VK (flxfis 2 - * ;1/ 
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>l> N 2 —~7>7 y - i^JV) N S> ^ > ^ 7 ^ - ;v ( #| £ H N 1 - ^ ^ > y 7 ^ — ;V N 

2-i?^>^77-;i/) „ ^yy^^v'J^ (« ;L fc£ N 2 - ^ > y" -i % $r y y 
) s ^ > y^ v * if S J V )V (M X. 3 > y v dp -y- y y ^ ) N ^ > y # 
* if v/ u ;v ( $1 x. [i> 2 - ^ > y" * -y- y* y ;v ) „ ^ > y* ^- ^ if 5? t v* y ;i/ ( $1 

> 9 4 v V Ji) s ^ > y' 9- 7 y* >; ;i/ (m X. 2 - ^ > y*g=- r y' ;i/ ) „ 

^>V"7'J> ( 0S X. &\ 3-^>»;7'^) N ^ > V* ^ x. - )\y ( #!l X. tt\ 2 - ^ 

> v* ^ x. - ;v ) m ft m if t> n % o 

Ar fc*i7^ r A ^ D7'J-;vj b. btttx 3=- x — ;v s y* ^ — ;v s ^- ^ 
10 if y" U b^o 

^aji&Bltt*. r^rD7'J-;v7;i/^jVj tula rr;v^p;vj offioft 

MCfuBB T^n^ D7 y — 71/ j tfll & 2 _hBife bfc & CD ^ ti 5> {± 

Wfg&^T ©ISIttft L a £ o 5=- — )V T )V 3f 71/ , 7ij;i/7;^/K tT D V 71/ 

t ;v * ;v , ^ V y* U ;v t 7V ^ ;v N t° v v* 'J;v7;v^;k t y Ji/7;i/^;w 
15 -f vf 7 v* U ;v t ;v ^ ;v , v^t^'j;v7;v^;Vx ^- ^ if y' y ^7i^JK 

71/ 3=- 71/ ) , ^xr^if-jv 2 - (^^-7^>-2--T7V) , 

7 V )V ^ g 1 - ;v 2-7'j;Mf;i/) ^ 7 U ;v ^ ;i/ («i«2 - ( y 

> - 2 - >c fr) x-^jv) s tr n y ;i/ * ^ ;p 2 -^n >j;M^;v) s t° 
20 Dijfxf;i/ ( $| x. H, 2 - ( fc° d — ;v - 2 - -f ;p ) ^ ;i/ ) N ^^v'ij;m 

y;vji^-;v 2- (^^y-;v-2-^v) N t°^v"y;v^ 

3-t7yij;M?^) . t° ^ V~ y 2- ( tr 

7y'-;y-3-^i/) ^ ^- ;v ) N 77y'JiMf* ( 00 fcj v 2-f7y"'j;M 

25 ^- ;V ) N f J^iJJVxf ;v ( $1 x. s 2 - (f7y-^-2-^f^) 3i ^ 71/ ) , 

-fvf 7v*'j;Mf;i/ ( w X. \s. > 3 - ^vf 7v"'J;m? ;v) s -i v * if v" >; ;i/ 
(0!]x»\ 3-^y^u-yj;Mfji/) , t^rtv u;v^f> (0!)x«\ 
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2 - # 3f V "J V )\> * * )V ) , t^t^'J^x^^V ( m X i£ N 2 - ( ^ it V* - ;V 

- 2 - -r ;v ) ^ ;i/ ) N t? y y jv * ;v ( 09 2 - t? y y * ^ ;v N 3 - tr 
>; y^Mf ;k 4 - tf y ;i/ * ^ ^ ) N t° y s> ;i/ x. ^ ;i/ ( x. « N 2 - t° y y ;i/ 

hti&o 

> - 2 - ;v x. ^ W £> ft 3 o 

^mmm*. r/^arj^^^j tua, * ^ ;v # * ^> > x. ?■ ;v # >> N n 

sec -^^;v^-dpSx N t e r t - ^^ip^isf ff&hSo ffi b < fct N 
^^-;i/^-^r^>. x. =9- )V *r N n-^C3tr;V^-df.^>^ -f V7Dlf;^^^, n - 

^^;i/^-^r>>^^{f £*i&o l < li^ c l ~ c 3 t;]/*j]/#* ^&mtf 

£> ft -2> 0 

tr;!/^^-. >fv7nif;i/f n - ;i/ ^ # , 4v??-fr , f"*^ sec-r^ 

t er t-7f;^tf^f!f&ftSo ^Jb<Bs p< ^ ;v ^ # N ^9- 

# ic S b < u s c i~c 37;v^jvf ^-*^if 

^BMS^s r7)J-;vftj t b T (± s 7i-;Vf 7 ^ ;V ^ # if # 

* BJ fB * tf „ rj y — ;V7 v*j i: b X \± s 7x-JV7!/, t7^JV7V?f 
25 £> ft £ o 

:* SB SB • * n r r ;i/ * ;i/ # * # ;i/ # =• ;i/ j Htlis ^ ^ # # > # ;v Jff — 

10 



WO 03/097042 PCT/JP03/06077 

dp i/ # )Vtf — )V „ n - 7?-)V£ * i/ # — )V ^ t - )]/ # >> # JV # — ;V N 

n-^>^;v^-^^>*;i/5jt-;v^^p{fe>ti^o * b < ti N ;>< ^ ;v # ^ *s # n, 
;v ;i/ # * ;v 3? - ;v & m if £> ft & 

£MMg«. t;i/^;i/§p^^I5IB r t* ;v dp ;i/ j & % t jv * ji * ^ ~ tc t 

r -fe ^ ;v . 7° n t! # - ;v N •? n ^ ;v „ ^ > ^ ;v ^ # e> ft 3 » r t jv =¥- ;v j 
^s«tv r7'J-;vj li^n^titl® r cF ft t ^ -c & cfc vn 7* <jv j 

10 r k& ft T ^ T £ J: v> T V — )i> j tc * m T #J *r; ^ ft fa f£ <t ~=> T ®^ £ ft 

T 1^ T & J; 

m if h ft % o 

„ ^ > \r ■< ;i/ # =¥- */ % fcf e> ft z> o 
20 * W iBB • 4 1 n r T;i/^7>^;i/^ — Httt^ ^ # > ^ ;i/ * - ;i/ . :r # > 

jfc x: ;v N -f V ^ ^ > X ;V tJx x: ;v N s e c - ~Z? $ > X ;V ^ xz ;v N t e r t - ^ ^ > 

25 2£BM#fK r t u — ;v x ;i/ * — ;v j ^bT(*^ 7i-^x>*xjK t7f 

11 



WO 03/097042 



PCT/JP03/06077 



- )]/ 3i 9- ;V X )\/ *ft — ;v ^ ifi ^£ If t> fi & a 
* m M • 4> ^ r/\fD7 U tbTii, t° n 'J ;v ;v 7ft - ;v 

•5 ;i/ ^ ;v j s tu IB rAfnj'J-Ji/j 15 IB r ~r u 7 V — )V 7 )V *c Ji j ^ iu IS 
r t ;p ^ ;i/ # dp — ;i/ j ^ I5IB rj^^y^^^-^j N tfeaff/fB 

y ;i/ r ^ y , y^*7?;> :n^;vy?-;i/7^y, yx^;v75^v 
10 ji/7? y N ^>y;i/7$/'v y h 3r 2/ * ;v 7ft — ;v t < y . y ^ ;v ^ ;v 7ft - ;i/ 

7^A 7tf jV7U^ ^>v^;v7^yf#f tf?,n§o ffS Kli7^^ 

^7U^ y^f;i/7$;^ i7;v^7;v7Us y x. ;i/ r 5. y N T-fe^ 
^7 ^ y &m if £> ti & o 
^fM**, rg^^tL-ci^-t c1;vat ^ y *;v7ft-;i/j ^bryu t ^ y # 

15 ;V7ft-;v N J1/7U*;V^-;K S> y ^ ;V 7 5: J i3 )V 7ft n ;K xf-jv^f ;v 

t * y ti )v 7ft - ;i/ „ v ^ ;i/ t ^ y * ;i/ 7ft - jv m & m \f e> ft o s b < \± , t 

^^;i/7?; aji/#-;k *J * ^ ^ t j ± )\st$ — ^ j£^\f t> 

ft?) o 

20 dF;i/j N ff?|B rjij-^j s ffflB r 7 7 ;v ^- ;i/ j N f}|B r n7 V — ^ 15 

IB r^v^ n t U — ;v 7 ;i/ ^ ;v j N 3; fc&tulB ^7 f>;i/j l £ fete 2 ^mi^-hB 
£ ft ^ T £ £ ^ W ft £ ^ T & o 

^D7;v^;v, t ;v n ;v N t ;v ^ U 7 s > . b ft n ^ ^> N t ;v ^ ;v ^- ^ , y ;i/ 
25 t;v^;v^^- n ad^x -bD s i^7A *;v7ft^>> N 7 ;i/ 3^ ;V ST dr- 

ey ^7 ;i/ 7ft - ;i N ;\D7;i/^rjl/^ 7\ n 7 )^ )V ^ ^- ^ ^ UW± £ tlT ^ T & £. 7 ^ 
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75;^;^^^/ (09*. lis ^ > ;i/ # =¥■ ) s > ;*;v^^;k ^x — y 

5 R 1 , R 2 s R 3 ^ 3d <fc£FR 4 fc:feit£ rg^^tlTV^T % i ^ 7 ^ jV j CD g 

ISfc lifts T J]/ dp Jls # dp Ss s t Pndri/, tt^tltUTliit^^ys 7" 

y — ;v # dp ^ ^ S tv^o 

^B^IEOW^s r H^$ tit J; u 5/ ^ n t^lt^giS!; bx 

f± s t ;v ^ ;i/ s ^ ^ n r ;v * ;v N t )V >t — ;v s 7j^iJr>s tFn^j/, r ;v 
10 dp ;v ;<j- dp , ^>*7hv 7;v^;i/^*> ^n^*>, — hn. ^7;, 

x = ;v ^- dp ) „ t 5 ;v ^ ;v ;fr dp- (Hiii, ^< > S> ;v ^- dp <y ) N t ;i/ * > ^ ;i/ 
R 1 x R 2 ^ R 3 s *5 «ktfR*lC*tJS rg^^tlTV^T ^cfcV^S/^ DT^dp^j 

20 T ;i/ dp ;v N ^ n T )\> dp ;V N T )\> dp y 5 s > s b K D dp ^ N x ;i/ dp > 3- ^ s> s * ;i/ 

T^dp;!/^^-^ y\n^> N — btu i^7A ^V^dp^ T;vdp;v^-dp 

>>*;v^' — ;k ;>D7;v^rJV N ^ n r ;v dp ;v ^ dp >> N li^tit^-cfej;^?^ 

y s tlT l^T <b £ h^T 5. J $J tf\ — ;K XS^K T 3/ ;i/ # dp >> N HiS|£ft 

■C^Tfei^^^fM^ISs 7 'J - 7'J- ;V^"dpi/ (flmix 7 air:;]/ 
25 # dp 5/ ) „ T 5 ;V dp ;v N 7* 5 ;V dp ;v dp >> ( #lj x. « N ^ > 2? ^ # dp ) N 7 ;V # 
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R 1 , R 2 , R 3 , 4s £Tf R 4 fc £ It £ r g^ $ tl T In T J; Un X )V T — ;i/ j © 

*HJI!B»fK rgn^^t^t * <k inx >; — N rg^ £ fix <,n t & £ vn x 
^;v^;i/j „ rgji^ixx^tfe it^fnT'J-iVj ^ rgJJl $ tuT vn x £ 
5 vnT U — ;v;*;i/7fc- ;vj . r $ ti T vn t «t in X 7 ;v dp ;v ^ ;v * - ;v j „ 45 

dp a> s x ;]/ ^ ;v # x -5 ;i/ *p A/ * 3/ N ;v * 7 b N x ;v ^P ;i/ 5=- ^- s /\ n ^~ 

> „ - h n N i/ x J > * ;v 3jt dp */ „ x ji> dp ;v # dp # ;v Ttf — )V N ^D7JV^JV X 

* feiitijnt in x % j: vn t> v 4 y \-y t> n % „ £ne>&> ±x<Dnim-& 
15 ffigt 1 m &l ±gi b a & o 

R 1 n R 2 , R 3 n *«fcOfR 4 fC*Sft« rg^^tl-r V^T & «k INT U — Jlj ©g 

ftihitit x-jv^k x a* * ^ # i/ n ^D^>f 

x ;i/ dp ;i/ a- df N /\ p 4* > #? s b in o 
20 R e *5J:^R 7 Cj3(t-s. r B$i£ tit vn-t 4) «t y — ;i/ j ©B^s it tts 
T ;v ;v ^ x ;v 3^ ^ ^ dp i/ N *f>&ifi& * bVN 0 

25 n >f biN 0 

Arfc43{t-5 rg|&£ fix vnt * <t vnt y — ;uj ©{gj^^h bt teu T;i/^p;i/s 
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T )V * ;i/ „ /\ n -if > ^ & U * bi^o 

;K ^D^f>^isffS b^o 

t ;v ;v # „ ^)d n ^D^>«fisj?$ bv\« 
;i/ dp )\/ . y 5 ji/ ji/ i& ifi t& & b^o 

^ ;V dp ;V £| £5 2£ 3= j^vNo 



& Hi -r * it #> © s & © tBH 



R' 



H 



R %**Si (CHa) m -N-S0 2 -Ar ! ) Y -X, i£; 

R 4 



s 



2) jD*#jB 




Y 

I 



C0 2 R ! 



(CH2)m-N-S0 2 -Ar 



CQ 2 H 



(IV) 



(1) 



(5£tfN R 1 , R 2 . R 3 , R 4 N Ar. Y, m s fc^tfnttl) ©5g£fcH 

§HBg 6 2 - 1 9 8 6 5 9 ^ tf3i0XJV*>7 5 Flift (IV) & N ^ h 
7tFn77> (THF) N — 5^ ;i/ s N , N - * f Jl/*/l/A7 ^ K (DMF) N 
^^^;^^;v*^r^H~ (DMSO) N WV^i >^©?t££tK 
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& ( I ) ^ £ ft S fti fc: £ V» T , Y^i(*K^©ft^ttlt TXA 8 f§ 

5 #^$trSe©*v^MiR^j C R T H 2 ^gft^^-fb-^t/T-fe %o * © «t a fe-fb-^-^ 

tu, KTcst^ (ii) (iii) tizfc&m&i&s. u^o 

55 (II) : 



Y 




co 2 H 



R 2 &7km, 7^ u >f >s a fctisfc : —OR 11 R 1 1 li*3R3; fett 

10 TVl/^lO -trm^ti^S) ; 

Y»r;i/*;w Tjvy-jv, * & r =y )V 5- ;i/ ; 2s «fc 

R 1 0 * fc&7\ n y >] ft -MbiirtK ^®7*p ^ti^com 

i (III) : 



Y 




C0 2 H 



CS;*. R 2 l±7km, /wy>, ^ felt A: - or 1 1 (5£4>. R 1 1 &7km £ ft & 

R 1 0 f£*D& S fcf*7\ d y >] t?^ $ ft^MbiirtK f07'DK7y^, ^lx£>©S£ 
20 litJifF^;* ft£ ^£ tc&^n bcomi&fflydo 
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but KToi i &&TFm 2 cia«*tife-fb-&ft3b s »a b^ 0 
(« i ) 



Y 




CQ 2 H 



fb-^-t; No. 


R 2 


Y 


R 1 0 


il-i 


H 


H 


H 


II-2 


H 


Me 


H 


II-3 


H 


H 


F 


II-4 


H 


Me 


F 


II-5 


H 


Et 


F 


II-6 


H 


allyl 


F 


II-7 


H 


Bn 


F 


II-8 


H 


H 


CI 


II-9 


H 


Me 


CI 


11-10 


H 


Et 


CI 


11-11 


H 


allyl 


CI 


11-12 


H 


Bn 


CI 


11-13 


F 


H 


F 


11-14 


F 


Me 


F 


11-15 


F 


Bn 


F 


11-16 


OMe 


H 


F 


11-17 


OMe 


Me 


F 


11-18 


OMe 


Bn 


F 



(S|i£ s Mel£*9->]s, Etftxf-;i/ N allyl & 7 V JV N Bn«;^>^;i/) 
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(*2 ) 



Y 




(III) 



CQ 2 H 



ikS^a No. 


R 2 


Y 


R 1 0 


III-l 


H 


H 


H 


III-2 


H 


Me 


H 


III-3 


H 


H 


F 


III-4 


H 


Me 


F 


III-5 


H 


Et 


F 


III-6 


H 


allyl 


F 


III-7 


H 


Bn 


F 


III-8 


H 


H 


CI 


III-9 


H 


Me 


CI 


111-10 


H 


Et 


CI 


III-ll 


H 


allyl 


CI 


111-12 


H 


Bn 


CI 


111-13 


F 


H 


F 


111-14 


F 


Me 


F 


111-15 


F 


Bn 


F 


111-16 


OMe 


H 


F 


111-17 


OMe 


Me 


F 


111-18 


OMe 


Bn 


F 



(ttv Mel^f jV N Et&ac^K allyl fct T >J ;K Bn & ^ > V ;V ) 



io &^-gtiz> 0 $i;t« N TAtiv&m (u^^a, ^-b';<>A s ts^fj^m) , t;v 
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^^^-t-fe d s in ?« # J; d £ fc* £ a 3* & # t t? > i; ^ c £ v» t * 9* 

t-S5i*=ttflI-r§^Sii>^(^liDes ign of Prodrugs, 
Elsevier, Amsterdam 1 9 8 5 C IBfj ^ tlX ^ -5 o B,£Mb 

t» A* * ;v tK dp > ;v m & * f S W> fct - * £. C ft § St te-fb #4gj i: £ S & T ;v n — 
10 ih-a^ hM^taT 5 > £SJfS Ji^ctoTll^li^/^ K Si a& © «fc -5 

, ^f;vxxr;K x ^ ;i/ x x ^ ;v . n - y □ t° ;v x x ^ ;i/ s ^ vt"de;vx 

^f;K n-T'f^x^f ;K -f V/f;i/x^f;K t e r t - 7* 9- )V x ^ 5=- ;v N 

^e;i/^uy^^-;i/x^^;i/ N n, N-^x^^^Un — ;i/ t 3; Fx.;*^;^;*^ 

£ & £ ft S r ^ A * ^ © J; 5 ft 7" n F ^ y t^* s $I^£ft3 0 7n 

F7 9^fcbt#ttJ l^7^;vt^i/^btiis - 0 C O C 2 H s N - o c o 
(t-Bu) N - O C 0 C ! 5 H 3 1N - OCO (m-COONa-Ph) s -O 
20 COCH 2 CH 2 COONa. - OCOCH(NH 2 ) CH 3 . - OCOCH 2 N(C 

h\z «fc D ti2>T % PR**® J: a ft 7D F7y^^^!S§n?o K ^ 

y^fcUT^C»$ly^75 PfcbT^ -NHCO (CH 2 ) 20 CH 3 , -N 
25 HCOCH ( N H 2 ) C H 3 ^ ^ ^tf" ft 3 o 



5 -fe 5'#*^tf * ©T-fe§ 
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0KZ>1B*©» tK mtlfz C R T H 2 g^ff^trCft 



10 



ffi (Histiocytosis) , fltfjfc^S (7^^J^ JVX) 



K — &?B&lftl8ttJDE, £?iWg#;Ex 70'J7l, -fiMMx 



*#SWYb-6-4*r*v _h IB <z> & © Jfc & BWtLTkh t©#t^l^li, ffc&k 



15 li^ lSftfi#J:±IC«illil§^otgiJ:t?>o 



0 . 1-10 0 mg/kg/ Htl> D n £ b 



< }± 1 ~ 2 0 mg/kg/ Btfe§ 



20 g^Jg$| 

cm t ct d mfe-^tiz & © & & ^ <> 

Me : ^ =$• ;V 
25 E t : if ;V 
B n : > 5? A/ 

DMF : N, N-^^^;V^;i/AT^ F 
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THF :rf7hfD77> 
MeOH : J — )\s 



MM I ( R ) - 3- {3 - [N- (4-^;i/^-p^>Hf>^;v^-;v) -n 
5 -^f -1, 2, 3, 4-fh7t FDA;V/^;-;i/-9-^f} :7 

n >B& ((+)-II-4) 

s s 

C0 2 H C0 2 H 
(11-3) (11-4) 

(R) - 3- {3 - [ (4-^;i/^-n^>4f>^;v^n;v) 7U] -1, 2 , 
3 , 4-rh7tFDAJWt^-jk-9--{;V} 7n^t>i ( (+)-II-3) ( 2 9 
10 Omg, 0. 70mmol) 0DMF (3mL) ?§ *t C > 3 t"ih ^ 9~ )V (0. 1 
3 m L , 2. lmmol) ^ Ili^A ( 2 8 9 mg, 2. lmmol)£riD 

(1:1) izmMV^ 2 mol/L TkiHh^ h 0 r> A (0. 6mL, 1. 2mm 

15 oi) %m7i, mu-e i 6mmmwvtzo ^mm^^u^m^ii Ltz^, 

A^;^n?h^77^ - (^\^t>> -i#&^^;K 1 : 3) -emmvfcm, £ 

t>izmm^^fr-^*^>&*)ifem4k^, ((+)-n-4) (i87mg ; n$ 

6 3%) * » fe o 
20 : 155-157°C 

'H-NMR (CDCI3) : 6 1.86-2.04 (m, 2H), 2.62-2.87 (m, 6H), 2.89 (s, 3H), 4.24- 
4.36 (m, 3H), 7.05-7.34 (m, 6H), 7.87 (dd, J = 4.8, 9.0 Hz, 2H) 
IR (KBr) 3422, 1713, 1590, 1491, 1467, 1333, 1237, 1165 cm 1 
[ar] D 24 +95. 0*1. 3° (c=1.008, MeOH); 
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Tom-frtii (C 22 H 23 FN 2 0 4 S) 

ff-^jt (%): C, 61.38; H, 5.39; N, 6.51; F, 4.41; S, 7.45 
SHtt (%): C, 61.36; H, 5.26; N, 6.45; F, 4.43; S, 7.47 



mm 2 



(R) - 3- {3 - [ N — ( 4 - 7 U s<> > X — -N 



-xf;i/j?y] -1, 2, 3, 4-f f7b Kn*;i//^;- ;i/-9--f;i/} :r 

D l^;t >^ ((+)-II-5) 

■F 



OgO 



s 
o 2 



(11-3) 




10 % ((+)-II-5) 



«» ^ : 159.5-161 °C 



'H-NMR (CDCls) : 6 1.34 (t ; J = 7.2 Hz, 3H), 1.97-2.06 (m, 2H), 2.72-2. 
88 (m, 6H), 3.38 (q, J = 7.2 Hz, 2H), 4.14 (m, 1H), 4.32 (m, 2H), 7.05 
-7.36 (m, 6H), 7.89 (dd, J = 5.1, 8.7 Hz, 2H) 



15 [a] D 23 +95.2±1.4° (c=1.005, MeOH); 

« 

7tm$- m (c 23 h 2B fn 2 o 4 s) 

WcMiU (%): C, 62.14; H, 5.67; N, 6.30; F, 4.27; S, 7.21 



$'Hit <%): C, 61.84; H, 5.66; N, 6.13; F, 4.12; S, 7.2 



20 3 (R) - 3- {3 - [N- (4-7;i/^D^>4f>X;i/* — )\s) -N 

- ^ > V ;v t X J ] - 1 , 2 , 3 , 4-r f7b pn*;v/^;-;i/ - 9 - >f>} 

>m ((+)-ii-7) 
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OgO 



h rr 1 



•s 
o 2 



CDO' 



S 



C0 2 H 



(11-3) 



C0 2 H 
(11-7) 



S 

o 2 



3 £ -fb p< 9- )v <d ft t> D c ^-fb^ > 5? ;i/ & ffl N 

&m ((+)-n-7) ^#fe 0 



0S 1 h lej *H © #| # J: b <fb 



'H-NMR (CDC1 3 ) : 5 1.72-1.94 (m, 2H), 2.61-2.76 (m, 6H), 4.18-4.29 (m, 
3H), 4.48 (d, J = 15.9 Hz, 1H), 4.63 (d ; J = 15.9 Hz, 1H), 7.07-7.42 
(m, 11H), 7.85 (dd, J = 5.4, 8.7 Hz, 2H) 
la] D 23 + 39.3±0.8° (c=1.002, MeOH); 
yimfrffi (C 28 H 27 FN 2 0 4 S) 

mWtM (%): C, 66.39; H, 5.37; N, 5.53; F, 3.75; S, 6.33 



10 



MM (%): C, 66.12; H, 5.35; N, 5.43; F, 3.66; S, 6.14 



mMffl 4 3 - {1- [N- (4 -7 ^^TU^>^>^)V^=.)V) -N-^^;i/ 
T % J ] *9)V - \ , 2, 3-FnFDi/^D^>^ [1, 2 - b ] -f > K — 

;v-4--f;v} 7nE^>S (Hi-4) 




C0 2 H C0 2 H 

15 C"- 3 ) C'l-4) 

-fb-^-t? (H-3) ©ftt)Dlu3- {1- [ (4-^;i/^-D^>-lf>^;v^^;i/) 
r ~ y ] ^f;v-l, 2, 3-H)tfD^>^n^>^ [1, 2-b] -f > K — 

;v- 4 - ^ ;v} 7n tf ^- >m (III-3) £J3^T, mUM 1 £: £ D <fb 

&® (HI-4) *^fe 0 

20 'H-NMR (d 6 -DMS0) 6 2.51 (m , 1H), 2.66-2.72 (m, 3H), 2.75 (s, 3H), 2.88 (m, 
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1H), 2.98-3.12 (m, 3H), 3.20 (m, 1H), 4.28 (t, J = 6.9 Hz, 2H), 6.95-7.07 (m, 2H), 
7.32 (d, J = 7.8 Hz, 1H), 7.40 (d, J = 7.8 Hz, 1H), 7.43-7.51 (m, 2H), 7.83-7.90 
(m, 2H), 12.39 (br, 1H) 

IR (KBr) 3274, 2681, 1739, 1712, 1591, 1493, 1459, 1340, 1292, 1231, 1167, 
5 1154, 1088 cm 1 

Ttmfrtff (C 22 H 23 FN 2 0 4 S 2 ) 

#H£fl& (%): C, 61.38; H, 5.39; F, 4.41; N, 6.51; S, 7.45 
H$JfS (%): C, 61.03; H, 5.37; F, 4.27; N, 6.32; S, 7.28 

io mmm 1 crth2 &&&m-&ttm 

hfCRTH2 ^L^fo1t%m Lfc K 5 6 2 fflRfr & Mil® ft £ II b> 
^^Cftbfeo m&BiJfoffi. (50 iM Tris/HCl, P H 7.4, 10 iM MgCl,) 
icii^ (0.06 mg) & cfc V 3 nM 3 H-PGD 2 (172 C i/mmol )* AD £ T 0. 1 ml 
h 60 ^IHSJ«$*fco S*6if$T^»^frfc:tf 7*ifc*ittailJi&JB 

SfeUfStt*) b5li>t#ai bfeo £ 4b £r 4& BB 1^ fls 4& # # |e 

T-5o«fiKiis^** 100% j: bs (D'&m&jm&a (%) 

«> T « 8! Ift *S § ft* T * -ttiDx 50% MM (IC„ft) 
20 £ ^ 3 lz 7jk f o 

(i£ 3 ) 





c r t h 2 m&mmm^ 

I C 5 o (//M) 


( + )-II-3 


0.059 


( + )-II-4 


0.037 


( + )-II-5 


0.054 



3 fc^ l fc 5ie is & s * m in & m n it c r t h 2 
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•tzz. £ ifi *> is* z> o 



mmm 2 c r t h 2 f^ftc^i-^fiKseai 

t h CRTH2 ^^#:£fggi b )fe K562 2 x 10 f cells/ml I, 3fflfl& H 

5 (10 mM HEPES buffer, pH 7.4, 0.1% Bovine serum albumin) Fura-2 AM 

PGD 2 (50 nM) & ^An b X fcfo & MM £ , Iffl 1*1 * ;V A Wk © -t# & MM f*J 
-f^^M^^S (CAF-110) bfe . =g-<fb -£r tJ © ^ *rG rS -f£ fct , -fb-£r%# 

io #STT©,i)i[*i*;^>'7Aig±^ic^t^#ft^t#aT d ^m) xcom 



(Si4 ) 



-fb-£r%S# 


mm. (piM) 


CRTH2 g^rgtt (%INH) 


( + )-II-3 


i 


85 


(+)-II-4 


i 


93 


(+)-II-5 


i 


87 



15 



20 



25 



'imm i 

^ (I) -tr^^^tL^^b-^ 

21 ibi 



3 — > ^ ^ — ^ 



HPC-L 



10 mg 
700 mg 
274 mg 
16 mg 



1000 mg 

5£ ( I ) -£ 31 £ -Mb #7 £§LH£ 6 0 ^ yi/a0^§^tito n — >^ 
^*i:HP c-L ( fgtt m t F ci ^ ^ 7 n b° ;v -t ;v n — x ) 7k mm & MM b > M 

25 



WO 03/097042 



PCT/JP03/06077 



JLgO. 5~lmm) bfe©*>s git«o t# *L 



(I) *c & *> £ ft 5 to #f io mg 

a«t 79 mg 

-n — > * # — ^ 10 mg 
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